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I. INTRODUCTION 


Research in the field of viral hepatitis has been 
hindered for many years by the lack of a laboratory host 
other than man. Reported isolations of etiologic agents 
have not been confirmed by other eee Attempts to 
develop a serologic test for viral hepatitis have not met 
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with any degree of success. 
hepatitis has been derived from observations of epidemics, 
human experiments, and clinical studies of hospitalized 
patients. Numerous review articles are available which 
summarize this work, 222° 
There appear to be at least two separate viral 
agents reponsible for the clinical entity, viral hepa- 
titis. Althouch know by various names, the designations 
infectious hepatitis (IH) virus and serum bopeei tis (SH) 
virus seem to be used most often by current authors. In- 
fections caused by these agents are distingvishible by 
mode of transmission, incubation period, immunological 
features, and to a lesser extent, by character of onset. 
(Table 1). The clinical manifestations produced by IH 
and SH agents vary in severity from asymptomatic, anicteric 
forms to rapidly fatal fulminating hepatitis. (Figure Ly 


Both agents can be transmitted by blood transfusion. 


However, the expected bimodal distribution of hepatitis 
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cases into groups of short and Jong incubation periods 
following transfusion is not always eeeenreas! Frequently, 
incubation periods have been found to lie in the range 
5-60 days, at the extreme for TH and slightly short for 
su° Grady and Chalmers have stated that hepatitis follow. 
ine transfusion by less than 60 days may frequently have 
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the subtle afebrile onset commonly found in SH.” Case 
fatality rates for hepatitis following transfusion have 
been reported at about 12 percent, compared with 0.2 = 0.3 
percent for SH and tH." 

At present, the reasons for these differences are 
unclear. Jt is possible that other strains of virus exist 
as suggested by Negete or that the presence of gamma 
globulin in the blood alters the course of infection. 
Whether the higher case fatality rate observed is a direct 
consequence of the transmission process or a result of co- 
existing disease has not been firmly established. Senior 
therefore, has pronosed the classification of post- 
transfusion henatitis for all cases of viral hepatitis oc- 
curring up to 180 days after Upaes rani cus This additional 
classification has not been uniformly accepted, however. 

It is generally felt that there is no clinical means 
of distinguishing the agents responsible for infection. 


Recent studies by Krugman indicate that there may be 
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FIGURE 1. 


Variation in the course of viral hepatitis. (1) Fulmanating 


hepatitis. (2) Acute viral hepatitis. (3) Anicteric 


hepatitis. (h) Sub-acute necrosis and recurrent hepatitis. 


(Modified from: Bloomfield, A.L. The Natural History of 


Chronic Hepatitis. Am. J. M. Se. 195:h29, 1938). 


TABLE I 


OBSERVED DIFFERENCES BETWEEN 
THE TWO HEPATITIS VIRUSES 
(Modified from: Eichenwald, H.F., and Mosley, J.W. Viral 


Hepatitis, Clinical and Public Health Aspects. Public 
Health Service Publication No. 135, Revised 1959.) 


Ag; SH 
1. Route of infection Oral and paren- Parenteral only 
teral 
2. Virus demonstrated Blood and feces Blood only 
in 
3. Incubation veriod 10-50 days 60-160 days 
he Usual tyre of onset Abrupt; febrile Tnsidious; afe- 
often a chill brile or tempver- 
ature €100 F., 
rarely a chill 
5. Prevention by ad- Yes Equivocal 


ministration of 
immune globulin 


6. Immunity after 
infection to 


(a) IH Yes No 


(b) SH No Yes 
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differences between the thymol turbidity tests obtained 
in IH and SH. 

The occurrence of mild viral hepatitis as an en- 
demic disease at the Willowbrook State School (N.Y.) has 
offered Krugman an excellent opportunity to study its 
natural history and clinical findings. The observation 
that some children had two distinct episodes of hepatitis 
suggested the possible presence of two agents. Studies 
confirming this hypothesis have recently been eupieengds 

Serum (MS-1) collected from a patient during the 
acute vhase of his first episode, produced short incubation 
hevatitis in experimental subjects. Infection was trans- 
missable to volunteers by both oral and parenteral routes and 
conferred immunity - reinfection. These characteristics 
are compatible with IH virus. 

A second serum specimen (MS-2) collected from the 
same patient during the acute phase of his second episode 
of hepatitis produced long incubation period disease in 
volunteers, which did not confer immunity to challenge 
by MS-1 infection and thus was similar in these repsects 
to SH virus. However, contrary to the usual concepts of 
SH infection, MS-2 was also mildly infective by mouth and 
person to person contact. Krugman cites the work of 
Mirick to support the contention that oral transmission of 


SH may at times occur. 
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Both MS-1 and MS-2 produced clinically mild hepatitis. 
Although maximum bilirubin levels of 3.0 mg per hundred m1 
occurred in some volunteers, the majority of the subjects 
had anicteric hevatitis detectable only by elevation of the 
serum glutamic oxaloacetic transaminase (SGOT). The SGOT 
was elevated to valves over 100 for a short period (3 to 
15 days) in MS-1 infection and for a much longer period 
(35 to 200 days) in MS=-2 infection. The thymol turbidity 
values in MS-2 infection were more frequently normal (less 
than 6 McLagan units) and generally lower than those in 
MS-1 infection. 

An earlier report by Green’ describing thymol tur- 
bidity values in hospitalized hepatitis patients also 
showed generally lower maximum in patients who had a 
definitive history of transfusion or injection than in 
those with no history of exposure. Neefes too, has presen- 
ted evidence from clinical and experimental studies that 
support these observations. 

As with all present liver function tests, the thymol 
turbidity is spnecific neither for viral hepatitis nor 
liver disease. Positive tests correlate with elevated 
beta and gamma plasma protein fractions, elevated plasma 
lipids, and decreased vlasma albumen. Ws Thus positive 


tests may occur with any conditions producing these 
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alterations in plasma lipid or protein content. Never- 
theless, if demonstable, a relatively clearcut association 
of low or normal thymol turbidity level in SH patients would 
be of considerable epidemiologic usefulness in certain situ- 
ations. 

The following investigation was undertaken in an 
attempt to confirm the observations of Krugman and others. 
It consists of a review of lh cases of viral hepatitis 
from which 1415 were selected for detailed study on the basis 
of completeness of clinical and epidemiological history and 
absence of complicating factors. Attempts were made to 
correlate the behavior of the thymol turbidity level of 
individual cases during the course of illness both with the 


final clinical diagnosis and the epidemiological history. 
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TI. METHODS 


Source of Material 

Case records of patients having viral hepatitis 
were obtained from both the Yale-New Haven Hospital and 
the West Haven Veterans Administration Hospital. All 
charts available under the classification of infectious 
hepatitis (International Code 092 and standard codes 680- 
100 and 680-190) and serum hepatitis (International Code 
999.1 and standard code 680-160) for the periods 1953- 
1966 at the West Haven Veterans Administration Hospital 
and 1960-1966 at the Yale-New Haven Hospital were reviewed. 
An additional group of viral hepatitis cases dating back to 19h9 
was obtained for study from the Yale-New Haven Hospital from 
lists compiled by other worker?” A total of bbb cases, 116 
from the West Haven Veterans Administration Hospital 
(WHVAH) and 328 from the Yale-New Haven Hospital (Y-NHH) 


were reviewed. 
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9 
Recording of Data 

Individual case histories differed slightly in depth 
of detail and the timing of signs and symptoms as recorded 
by different observers. Information compiled from a syn- 
thesis of the various histories and notes in each chart 
was entered on a standardized history sheet. 

Symptoms were recorded which occurred during the 
period from onset to admission to the hospital. Onset 
was considered to be the day on which the first symptom 
of illness leading to the admission occurred. Notation 
of chills was accepted at face value unless reported as 
non=shaking, in which case the chills were discounted. 

All information suggesting source of infection was 
recorded. This included history of possible parenteral 
introduction of blood or blood products, contact with known 
cases of heratitis or jaundiced persons, other family mem- 
bers or associates who were sick, occupational exposure to 
possible sources of infection, ingestion of shellfish or 
water likely to be contaminated by sewage, and mention of 
other cases being reported from the vatient's usual area of 
residence. Whenever possible, the time between the expo- 
sure history and onset was determined. 

All thymol turbidity and SGOT values were entered 


on a separate sheet by day of illness for eachase. When 
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SGOT determinations were not done (cases prior to 1958) 


bilirubin values were usually recorded. 
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Selection of Cases 

Cases were selected for this study in such a manner 
to: 1) minimize factors which might lead to abnormalities 
in the liver function tests other than those caused by the 
viral hepatitis process itself; 2) insure wiformity of 
clinical diagnosis; and 3) exclude the most severe forms of 
the disease. Cases were included in this study if, after 
review, they were found to fulfill the following criteria: 

1. Clinical diagnosis of infectious, serum, or 
viral hepatitis not including variants designated as ful- 
minating hepatitis, sub-acute necrosis, post necrotic 
cirrhosis, cholestatic hepatitis, or lupoid hepatitis. 

2. Bilirubin level returned to 2.0 mg percent or 
less within eight weeks from the first indication of ab- 
normal elevation. 

3. Clinical recovery with return to normal acti- 
vity and normal liver function tests except for BSP 
retentions up to 10%, elevated thymol turbidity tests, or 
positive cephalin flocculation tests within h months of the 
first recorded symptom. 

h. No prior history of chronic or subsiding liver 
disease, excessive intake of alcohol, exposure to drugs 
or toxins likely to cause liver damage, or other diseases 


which might influence liver function tests. 
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5. No record of receiving steroids at any time 
during the course of illness. 

6. No record during clinical course of hepatitis 
of ascites, or leukocytosis greater than 12,000 except if 


associated with pregnancy. 


Classification of Cases 
All cases selected for study were classified by 
two different methods for the purpose of examining the 
thymol turbidity levels. First, all cases were divided 
into sub-groups by the final clinical diagnosis recorded 
in the chart at the time of the patients discharge: infec- 
tious hepatitis (IH), serum hepatitis (SH), or viral 
hepatitis (VH). All cases were then reclassified by epidemi- 


ological history into one of the following categories: 


Infectious Hepatitis (IH). During the 10-60 days 
prior to onset a history of &) transfusion; b) contact with 
jaundiced person, hepatitis patient, or outbreak of hepati- 
tis; c) ingestion of shellfish or water suspected of being 


contaminated with sewage; or d) travel to a foreign country. 


Serum Hepatitis (SH). During the 61-180 days prior 
to onset a history of a) transfusion, or b) parenteral in- 
roculation by the outmoded single syringe, multiple dose 


technique. 
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Possible Infectious Hepatitis (PIH). During the 
period 10-60 davs prior to onset a history of a) dental 
work; b) tissue nenetration with instrument not know to 
be sterile; or c) non-specific illness in close associates 
within 60 days prior to onset. Also any case which would 
have been classified IH as defined above except for uncer- 


tainty of dates. 


Possible Serum Hepatitis (PSH). During the 61-180 
days prior to onset a history of a) dental work, or tissue 
penetration with instruments not know to be sterile. Also 
any case which would have been classified SH, as defined 


above, except for uncertainty of dates. 


Undifferentiable Viral Hepatitis (UVH). Epidemio- 
logical history compatible with both TH and SH, or both 


PITH and PSH, as defined above. 


Viral Heratitis (VH). No history of possible source 


of infection. 


An additional sub-classification of cases reclassi- 
fied into the IH and SH categories was made on the basis 


of history of transfusion as follows: 


Post-transfusion Hepatitis. 
a. Short Incubation. During the 10-60 days 


prior to onset a history of blood or blood products known 


edd uatyrf® .(HT9) aitidereh eno ttootal eldtesot 

fetneb (se te yuoteath g teen ot tobi evab Od-OL be Prec 

o¢ mrarol ton doomettant dt bw Ho. tb atone evae it (s phtow 
asdsisozes seofo nt esenlit ofttoeqe-non (9 6 rol brede a 
Blycw dofiw caso ye oelAé .teeno o¢ to Prq aysb 08 nbd tw 
“tec Tol Jqeoxe eveds benfteb es HT beitieasfs need evad 


.asteb to vintsd 


Os f<fe sit arttned » (HET) aliditeqeH met eldienot 
ayeeid to oltow fednob (s to yrodeid s teano of xo hq aveb 
ont ,oftrede ed of awomdl ton adnemmtent ddiw notdstteneq 
benfiebh as ,Ha beiiteesio need even Bblyow rfofnw seso yrs 


.2edsb to ydntsdtsomr tot dqsoxs ,evods 


~ofmebice: » (V1) eititegeH IstiV eldsttnerstt toa .. 
rva? ie Ne brs Ht déod dtiw elditeqmoo yrotetd (soto 


-ovode ferkteb ee ,Het bas HITT 


e01s0e sidteecy tc yraterd off - (BV) aititsgeH Lert 


smoktostrt to 


-fesaloar sseso lo notdésoFileasfo-dve [snoittbbe AA 
eluyed sf? so sbhem asw eofronedseo H2 bas HI ext otnt bo ft 
* 


rawolfot ag notesianstd ‘io yroteid te 


-ais itegeH nolevtaners-steod 


eye N-Cr ofd enttul .notdéedyonI trcd® 1B 


cero stogsborg boold te boold toe wrodeid s deeno ot tot1q 


to transmit hepatitis. 


be Long Incubation. During the 61-180 days 
prior to onset a history of transfusion of blood or blood 


products known to cause hepatitis. 
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III RESULTS 


Cases Reviewed 

Of the hhh cases reviewed, 157 met the criteria for 
selection. (Table II). liver biopsy with findings consis- 
tent with viral hepatitis had been performed in 51 cases. 
History of possible source of infection was recorded in 96 
of the 157 cases. History of administration of blood or 
blood products know to transmit hepatitis was present in 
19 cases. Results of thymol turbidity tests done during 
the first 15 days of illness were available for 126 cases 
and during the first 2 days for all but one case. 

A total of 287 cases failed to meet the criteria 
for selection. About one half of these were considered to 
be variant or very severe forms, the largest number falling 
into the diagnostic categories of sub-acute necrosis or 
post=-necrotic cirrhosis. The other half were felt to have 
additional factors present beyond the basic viral hepatitis 
which might influence the liver function tests. 

Hepatitis was diagnosed in 7 patients below the age 
of 9, most in the first year of life. All were rejected be- 


cause alternate diagnoses were considered likely. 


Case Reclassification by Epidemiological History 


The number of cases in each classification by clinical 
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and epidemiological historv is ee ee re in Table III. 

In reviewing the final clinical diagnosis of cases 
it was found that most which had received blood transfusion 
or accidental tissue penetration with blood-contaminated 
needles, had been given a diagnosis of SH regardless of in- 
cubation period. Among the others, most had been given the 
final diagnosis of IH even though there was no recorded his- 
tory of exposure. 

When the cases were reclassified by epidemiological 
history the diagnosis was changed from SH to IH in h, and 
from TH to SH in 3. A listing of reclassified cases in the 
TH and SH categories, along with history and other relevant 
data, is contained in Appendices B and C. 

History and other vertinent data for the post- 
transfusion cases are listed among the JH or SH cases in 
Appendices B and C for the short and long incubation cases 
respectively. All of the short incubation post-transfusion 
cases received two or more units of whole blood (range 2-8). 
The long incubation post-transfusion cases received at least 
one unit of whole blood (range 1-8) except for one case which 
received only 200 cc. The time from transfusion to onset 
ranged from 22-52 days for the short incubation cases and 
from 61-170 days for the long incubation cases. 

Potential exposure histories for the PIH and PSH cases 


are listed in Table V. 
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Signs and Symptoms 


Table IV summarizes the signs and symptoms recorded on 
the history sheets. Fever greater than 100.) F was found to 
be significantly more frequent in the IH group than the SH. 
Although chills and vomiting occurred in a greater number of 
TH cases than SH, the difference was not significant. 

Fever greater than 100.) F was recorded in 3 of h 
post-transfusion cases receiving blood within 60 days from 
onset and in one of 1) cases which received their last trans- 
fusion greater than 60 days from onset. Fever greater than 
100.4 F was also recorded in one case in the UVH category 
where 27 transfusions were given over the period 22-102 days 


before onset. 
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TABLE ITI 


NUMBER OF CASES REVTEWED FROM EACH HOSPITAL 


YNHH WHVAH TOTAL 
Meeting criteria 110 7 Bh 
Not meeting criteria 218 69 287 


Cases reviewed 328 116 Wh 
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TABLE III 


NUMBER OF CASES BY CLASSIFICATION 


By Clinical Diagnosis: 
Infectious hepatitis (TH) 
Serum hepatitis (SH) 


Viral hepatitis (VH) 


By Epidemiological History: 
Infectious hepatitis (IH) 


Serum hepatitis (SH) 
Possible infectious hepatitis (PIB) 


Possible serum hepatitis (PSH) 


Undifferentiable viral hepatitis (UVH)- 


Viral hepatitis (VH) 


Post-transfusion Hepatitis 
Short incubation 


Long incubation 
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TABLE V 


POTENTIAL EXPOSURE HISTORY IN PIH AND PSH CASES 


PLE PSH 
(23 Cases) (12 Cases) 

Tissue penetration with un- 

sterile instrument Ox LOIN 
Dental work 1 Giex 
Close associate or family 

member sick 8% == 
Uncertain history h i 
Contact with hospital 

patients a — 
Other cases from general 

area without known contact mo mea 
Total number of potential 

exposures 2h . 17 


* 1 case included in both categories 


we 5 cases included in both categories 
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Maximum Thymol Turbidity Values in Cases Classified by 


inical Diagnosis and kpidemiological History. 


The first six weeks following onset was taken arbi- 


trarily to represent the acute phase. Thymol turbidities 
were studied during this 2 day period only. The time from 
onset to the first thymol turbidity determination varied 
greatly from case to case, as did the number of tests ob- 
tained. In many cases the highest value recorded was from 
the first determination suggesting that higher values might 
have been present if the test had been done earlier in the 
illness. Practically no cases had higher values recorded 
after the first six weeks, than during then. 

Data adequate to erates the overall pattern of 
the thymol turbidity tests was present in only a small 
number of cases. Often the values in these cases did not 
appear to rise to a definite peak, but rather showed sus- 
tained elevation at a fairly constant level for a week or 
more. 

Only cases classified as SH and IH by epidemiological 
history were felt to be adequately documented for the purpose 
of comparing the thymol turbidities in the two forms. How- 
ever, as an additional check, values were also compared in 
the cases classified as TH and SH by clinical diagnosis and 


as possible SH (PSH) and IH (PIH) by epidemiological history 
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ae 
The following groups were compared: 

1. SH by clinical diagnosis with IH by clinical 
diagnosis. 

2. SH by epidemiological history with ITH by epidemiolo- 
gical history. 

3. PSH by epidemiological history with PIH by epidemio- 
logical history. 

Relationship between the classifications and the thymol 
turbidity values was examined using the maximum values recorded 
for each ase during the first h2 days (pr2y . These values for 
cases in each classification are shown in Figure 2 and Figure 3. 

No significant difference was found between the mean 
pre values for any of the classifications compared. There were 
more cases in every classification with rp? values above 10, 
than at 10 or below except for the PIH group. This distribution 
was not significantly different for any of the classifications 
compared. (Table VT.) 

To exclude the possibility that values early in the 
course might show some difference not observed by taking the 
maximum over the 2 day period, the above was also carried out 
for the SH and TH cases by epidemiological history using the 
maximum thymol values recorded during the first 15 days of 
illness (ppt) | A smaller number of cases was necessarily 


tested, because not all the cases in these categories had 
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FIGURE 2 
MAXIMUM THYMOL TURBIDITY VALUES IN CASES 


CLASSIFIED BY CLINICAL DIAGNOSIS 


IH 126 CASES 


SH I9 CASES 


(13.6) --—4 


TT 42 
Oo 24 6 8 10 12 14 16 18 20 22 24 26 28 30 


r++ = MEAN & STANDARD ERROR OF MEAN 
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FIGURE 3 
MAXIMUM THYMOL TURBIDITY VATUES IN CASES 


CLASSIFIED BY EPIDEMIOLOGICAL HISTORY 


NO. 
t—»-—1 (13.0) 
4 IH 36 CASES 
2 | 
4 | 
2 
4 
PIH 23 CASES 
2 mpc 
2 PSH II CASES * 
TT 42 
4 
IH 28 CASES 
2 
TT 15 
; (12.6) SH II CASES 


h——*—_1 = MEAN & STANDARD ERROR OF MEAN 


*. 1 CASE IN THIS GROUP HAD NO THYMOL TURBIDITY DATA 


TABLE VI 


NUMBER OF CASES BY CLASSIFICATION ACCORDING TO 


MAXIMUM THYMOL TURBIDITY VALUES 


By Clinical Diagnosis: 
Serum Hepatitis (SH) 


Infectious Hepatitis (IH) 


By Epidemiological History: 
Serum Hepatitis (SH) 
Infectious Hepatitis (IH) 


Possible Serum 
Hepatitis (PSH) 


Possible Infectious 
Hepatitis (PIH) 
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thymol turbidites recorded for the first 15 days. The re- 
15 


sults obtained using TT"~ values were not significantly 
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different than those obtained vsing the TT” values. 
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TV DISCUSSION 


When this study was undertaken it was realized that 
there would be a number of problems connected with the col-=- 
lection of viral hepatitis cases suitable for study from 
the available clinical material. Hospital records are kept 
primarily for patient care and only secondarily for re- 
search purposes. Adequate epidemiological information may 
not be recorded. Laboratory tests are performed as an aid 
to diagnosis and as a means of following the patient's 
course rather than for collection of data about the disease. 
Hospital populations generally reflect more severe forms of 
a disease. Mnlti-system disease is common and there may be 
many cases where the whole accurate diagnosis is difficult. 
It was desired to study the thymol turbidity test and SGOT 
determinations during the active phase in et henatitis 
cases with accurate diagnosis, relatively homogeneous course, 
and a minimal number of other factors which might influence 
the tests. Criteria consistent with these goals were set 
up in advance to standardize the selection of cases. While 
it was realized that rigid adherence to these would result 
in the selection of only a small number of case records, and 
that many of these might not contain epidemiological infor- 


mation or sufficient laboratory data, this was felt to be a 
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neccessary consequence of attempting to obtain a relatively 
pure sample of a disease from clinical material. 

As had been suspected, the clinical diagnosis of IH 
or SH was not always based on epidemiological history. Re- 
classification of the cases by epidemiological history re- 
sulted in the change of a large number of clinical diagnoses. 
Suitable SGOT data was available in so few cases classified 
as TH or SH by epidemiological history as not to warrant 
study. 
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Grady and Chalmers” have studied exposure histories and 
clinical signs and symptoms during onset in hospital hepati- 
tis patients. Except for history of transfusions, the 
epidemiological events used to classify cases as TH in this 
study are nearly the same as those found to be significant 
by Grady and Chalmers. Fever greater than 100.1F is signi- 
ficantly more frequent in the IH classification than in the 
corresponding SH classification, as would be expected from 
their findings. However, fever greater than 100. is more 
common in cases receiving transfusion during the period 60 
days before admission than after. This is in disagreement 
with their unexpected finding that fever greater than 
100.) is less common in hepatitis presumably transmitted by 
the parenteral route, regardless of incubation period. 

The histories in the PIH and PSH groups are similar 


to those in the study of Grady and Chalmers which appeared 
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frequently enough in non-hepatitis control patients not to 
serve as adequate expidemiological markers. No difference 
in the presence of fever greater than 100.) or frequency of 
symptoms could be found in these two groups. 

A total of hhh cases were reviewed. These represen~ 
ted very nearly the total experience of the WHVAH since its 
completion in 1953 and the YNWH during the period 1960-1966, 
plus additional cases from the preceding 11 year period at 
the YNMNH. From this large sample of viral hepatitis cases, 
15 cases of SH and 36 cases of TH are felt to be selected 
carefully enough to insure adequate epidemiological and 
clinical documentation, homogeneity of course, and lack of 
other factors which might influence the liver function test, 
to serve as "pure" cases for the comparison of thymol tur- 
bidity values. The number of thymol turbidity tests and 
the irregular intervals at which they were performed made 
restriction of analysis to maximum recorded values seem the 
most meaningful approach. The period of hospitalization 
and follow up varied so greatly that it was necessary to se- 
lect an arbitrary time period of 6 weeks to define the 
active phase of the disease. Comparison of the mean maximum 
thymol turbidity values obtained during this period did not 
demonstrate any significant difference between the SH and 


TH cases. 
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The normal range for the thymol turbidity test is 
O-)) Maclagan units at the YNHH and 0-5 Maclagan units at 
the WHVAH. The normal range of the thymol turbidity test 
in other laboratories is variously reported from 0-3 
units to 0-6 mits. tt13 Since it would appear that the 
reporting of "normal" tests is rather arbitrary, a normal 
range of 0-6 was chosen for this study so that the results 
would be comparable to those of Krugman and Mirick. 

Mirick!? revorts an outbreak of SH following innoc- 
culation of military personnel with a vaccine containing 
contaminated human plasma. The thymol turbidity was positive 
(greater than 6) in 79.5 percent of patients at sometime 
during the first two weeks. This is in close agreement with 
the 90.9 percent positive tests feurd aura? the first 15 
days in the present series of SH cases classified by epidemi- 
ological history. The mean level of the maximum thymol 
turbidity values during the first 2 days for 20 anictoric 
cases occurring during the outbreak documented by Mirick was 
11.9 (range 9-29). This is not significantly different from 


the mean maximum levels of 13.9 and 13.0 found respectively 


Si 


during the first 2 days for the SH and IH cases classified by 


epidemiological history. 
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Data presented by Krugman and Green strongly 


suggests that normal or near normal thymol turbidity values 
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32 
are frequently recorded throughout the course of serum 
hepatitis. In 17 of 23 SH (MS-2 infections) experimental 
subjects of Krueman, the maximum thymol turbidity values 
obtained within two weeks after the peak of the SGOT were 
all below 10. While complete data for all cases is not 
presented, late elevation of thymol turbidity apparently 
did not occur. The SH cases reported by Green had maximum 
thymol turbidity values which did not exceed 10 during the 
first 2 days of illness. The mean of these maximum thymol 
turbidity values was 5.33 (range 1-10). This is signifi- 
cantly lower than the value of 13.9 fround in the present 
study for SH by cases classified epidemiological history. 
If low thymol turbidity values in SH are as common as the 
observations of Krugman and Green suggest, then they cer- 
tainly should have been readily demonstrable in the 15 
SH cases carefully selected to minimize elevations due to 
extraneous factors. Maximum values not exceeding 10 were 
observed in only 6 of 15 SH cases and maximum values not 
exceeding 6 were recorded in only 2 cases. Furthermore, no 
Significant differences could be demonstrated between the 


maximum values of SH and IH cases. 
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Vo SUMMARY AND CONCLUSIONS 


A total of 157 cases of viral hepatitis were selec- 
ted for study after review of hh charts in a manner to 
insure uniform clinical diagnosis, exclude severe forms, 
and minimize other factors which could influence the thymol 
turbidity test. Of these cases, 36 had adequate epidente= 
logical history for IH and 15 for SH. Fever greater than 
100.); F was significantly more frequent in the IH group. The 
means of the maximum turbidity values for the first 15 and 
2 days of illness were not significantly different in IH 
and SH groups. 

The clinical diagnosis was specified as either TH 
or SH in 1h5 of the 157 selected cases. The means of the 
maximum thymol turbidity values during the first 2 days 
were not significantly different between the TH and SH cases 
classified in this manner. 

The number of hepatitis cases classified as SH by 
clinical diagnosis or epidemological history with maximum 
thymol turbidity values not exceeding 10 was not signifi- 
cantly different than the number not exceeding 10 in the 
cases classified as IH by corresponding method. 

History of blood transufsion up to 180 days before 
onset was recorded in 19 of the 157 selected cases. Fever 


greater than 100.) F (38c) was present during the onset 
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3h 
in h of 5 cases receiving transfusions during the preceding 
60 day period and in only one post-transfusion hepatitis 
case receiving no transfusions during this period. 

The results of this study do not support the work of 
others which suggest significant differences in the thymol 
turbidity values in TH and SH. Although the number of cases 
studied is small, the results suggest that fever greater 


than 100.°F is a reliable means of differentiating the two. 
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NOTES ON STATTSTICAI CALCULATIONS 


Mean values were compared by the t-Test. Other 
data in the form of contingency tables was compared by the 
chi-square test. Where this was not applicable because of 
an expected frequency of less than five for one or more 
entries, the probability of obtaining the particular table or 
one more extreme was calculated by the binomial distribution 
using logarithms. Probability by the binomial distribution 


is denoted by Fe Significance was taken at the level of 


els 
0.05 for a two tailed test. All calculations were done with 


data rounded to the nearest whole number. 
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